Caenorhabditis elegans integrates food and reproductive signals in lifespan determination.
Dietary restriction extends lifespan and inhibits reproduction in many species. In Caenorhabditis elegans, inhibiting reproduction by germline removal extends lifespan. Therefore, we asked whether the effect of dietary restriction on lifespan might proceed via changes in the activity of the germline. We found that dietary restriction could increase the lifespan of animals lacking the entire reproductive system. Thus, dietary restriction can extend lifespan independently of any reproductive input. However, dietary restriction produced little or no increase in the long lifespan of animals that lack germ cells. Thus, germline removal and dietary restriction may potentially activate lifespan-extending pathways that ultimately converge on the same downstream longevity mechanisms. In well-fed animals, the somatic reproductive tissues are generally completely required for germline removal to extend lifespan. We found that this was not the case in animals subjected to dietary restriction. In addition, in these animals, loss of the germline could either further lengthen lifespan or shorten lifespan, depending on the genetic background. Thus, nutrient levels play an important role in determining how the reproductive system influences longevity.